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3.4 Orthogonal Polarization Spectral Imaging 
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3.5 Thermal Imaging 
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Absorption vs. Wavelength in Tissue
(assuming [Total Hb] = 0.14mM and 70% water)
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4.2 Diffuse Photon Density Wave Methodology 
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4.3 Calculation of hemoglobin concentration from optical absorption 
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4.4 Diffuse Near Infrared Spectroscopy System 
4.4.1 Hardware 
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4.5.2 Detector linearity testing  
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4.5.4 Response of a single detector to changes in distance from source 
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1:100 ink volume (ml)



















1:100 ink volume (ml)

















4.5.7 In-vivo cuff experiment 
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CHAPTER 5: MONITORING IMPAIRED WOUND HEALING IN OBESE RATS WITH DIFFUSE 
NIR SPECTROSCOPY 
5.1 Animal Study Description 
5.1.1 Motivation 
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5.1.2 Animal Study Procedures 
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5.2 Animal Study Results 
5.2.1 Wound size results 
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5.2.2 Optical results – Baseline Period 
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5.2.3 Optical results – Post-Wound Period 
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5.3 Animal Study Discussion 
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Non-Healing [HbO2] & [Tot Hb] 
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CHAPTER 6: MONITORING HUMAN DIABETIC FOOT ULCERS WITH DIFFUSE NIR 
SPECTROSCOPY 
6.1 Human Study Description 
6.1.1 Healthy Subject Enrollment and Study Procedures 
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6.1.2 Patient Enrollment and Study Procedures 
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6.1.3 Validation of Optical Data 
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6.2 Human Study Results 


































6.2.2 Hemoglobin concentration in healing vs. non-healing wounds 
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6.2.4 Statistical Characterization of Healing and Non-Healing Wound Data 
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Non-Healing [HbO2], [Hb], & [Tot Hb];  
Healing [Hb]


























( µ*.   #
 #' #3'!I/3J



























  <# #































  = 
 




  " *"####
#'!  '!   " 
/  #        52$      
!! 




/      #    !    ! "    #
                !(
  / &!    !' #!
FDD!"	!G
 #   52$
 <#!"'!
# ; #'
" #        "   
# ! "# F'!(
'!(     G     ! #  !
 " # I/3J  I3	J  " #  
  A 
 
 "    #     #  
"I3J""#># !#
  <# #
 /  !# @@(
# 52$!!3 









'! I3J "!" 
(/" # "








L#!"!@   "#?
 *      
 !52$ "
52$  !  "
" #





 ! #" 
# !-3"52$  !!#
F	G/" #("
# #52$  !
 ## FDG$   # !
###!F7$G; 52$.7$! 
"##/
# !#  #'!('!(
  !"# #F@G
*(#"5(""
52$  "<"# # " 
! #F?G " #
 (/
!"52$#
 #   !

 
































































Gd$! "#  BF?G
)FCG )F>G!!
 !d3/;8FAGB(		






























 #< # ! 
# d#!/!5FD(?GBDD>(
D@@















































































7 #D*  d;"+FDGBD=(@C























































































































































































 (" !dE, FCGB
?(?>




















































































	Gd$ # ! 
























































































































  	= 
 












    

















































































































































































































    
































































































































































































































    






















































































































































































































    











































































































































































































































    


















































































































































































































    


































































































































































































































    
































































































































































































































    









































































































































































































































    






















































































































































































































    


























































































































































































































    








































































































































































































    






















































































































































































































    





























































































































































































































    
























































































































































































































    























































































































































































































    

























































































































































































































    
































































































































































































































    


































































































































































































































    















































































































































































































    

















































































































































































































    

























































































































































































































    

























































































































































































































    





























































































































































































































    























































































































































































































    














































































































































































































    



















































































































































































































    













































































































































































































    
































































































































































































































    






















































































































































































































































    

















































































































































































































































    


























































































































































































































    


























































































































































































































    



































































































































































































































































    


















































































































































































































































    






























































































































































































































    












































































































































































































    



































































































































































































































    





















































































































































































































    































































































































































































































    





























































































































































































































    


























































































































































































































    











































































































































































































































    














































































































































































































































    























































































































































































































    


















































































































































































































































    



















































































































































































































    


























































































































































































































    













































































































































































































































    






































































































































































































    



























































































































































































































    
































































































































































































































    






























































































































































































































    




















































































































































































































    








































































































































































































































    















































































































































































































    
   

=
@



  L>A
4	V5>6%µ!			
µJ!"("6
,"F	%			●!'
	
	P!'			.!"#				%		
0					%			
"


5(3+W@, ;2$7##


?


?
	

	?

 ? 
 ?
Q

K




>

!
!
QK798
+K	C( (.
K(D	( (.
#






	


@


C


=




	

@

 ? 
 ?
Q





>

!
!
Q9, 
+K	C(D (.
K@(D (.
#






?




?

	


 ? 
 ?
Q





>

!
!
Q798
+K	@(D (.
K?C(D (.
#






	


@


C


=




	

@

C

 ? 
 ?
Q





>

!
!
Q=9 
+K	=(D (.
K	
(D (.
#


	
@
C
=


	
@

 ? 
 ?
Q

K




>

!
!
QK=9 
+K	
( (.
K	D( (.
#


	
@
C
=


	

 ? 
 ?
Q

K




>

!
!
QK9, 
+K		( (.
K	=( (.
#
